Molecular and cellular mechanisms in vascular injury in hypertension: role of angiotensin II.
Emerging evidence indicates that hypertension is a vascular disease associated with inflammation, induced through redox-sensitive mechanisms that are regulated by angiotensin II. This review focuses on the role of inflammation, oxidative stress and angiotensin II in vascular injury and discusses implications of these processes in hypertension. The dogma that hypertension is primarily a consequence of hemodynamic alterations has changed over the recent past, with compelling evidence that high blood pressure is linked to vascular damage, oxidative stress and inflammation. Of the many factors implicated in hypertensive vascular disease, angiotensin II appears to be one of the most important. Angiotensin II, a multifunctional peptide regulating vascular contraction, growth and fibrosis, has recently been identified as proinflammatory mediator. Angiotensin II increases vascular permeability, promotes recruitment of inflammatory cells into tissues, and directly activates infiltrating immune cells, which further contribute to the inflammatory process. Moreover, angiotensin II participates in tissue repair and remodeling, by stimulating cell growth and fibrosis. Many of these processes are mediated through increased generation of reactive oxygen species (oxidative stress). Inflammation, oxidative stress and hypertension are closely interrelated. Here we discuss the (patho)physiology of vascular inflammation in hypertension, focusing specifically on the role of angiotensin II and reactive oxygen species. By understanding molecular and cellular mechanisms of hypertensive vascular disease will allow for more targeted therapy and hopefully improved management and treatment of patients with hypertension.